A density estimation model for molten silicate slags has been proposed. The molar volume of molten silicate slags was calculated from molar volume of pure component and mixing molar volume, whereas the mixing molar volume was estimated from Gibbs free energy of mixing, which can be calculated by ToopSamis model. Optical basicity was also used to calculate the equilibrium constant for three types of oxygen. The present model enables us to reproduce the experimental values for silicate slags with a deviation within 3%. The optical basicity was found to work well for estimating the density of molten silicate slags.
Density is one of the important properties of metallurgical molten slags. Density values of molten slag are needed in momentum, heat and mass transfer simulations for metallurgical processes. However, accurate experimental data for all systems required are not available, mainly arising from difficulties at high temperature measurements. It is therefore worthwhile to develop a model for density estimation of molten slags.
Various models to estimate the density of molten slags have been proposed in literature. Most of these models are based on estimation of partial molar volume. A commonly used additive method III calculates density according to the following equation:
where M, is the molar weight of slag component I, X\ is the molar fraction of I, F, is the partial molar volume of I; Bottinga and Weil proposed a model using constant partial molar volume of component. Bottinga et al. Ill also presented a model in which the partial molar volumes of alumina-silica liquids were considered to be composition dependent. Mills The integral free energy of mixing is: (
where Λ^ίο 2 is the moles of silica.
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Estimating density from integral Gibbs free energy of mixing
The density of melts ρ was calculated by the 
Density estimation
The λ values were optimized using experimental data for binary systems. The values are shown in Table  2 . The comparison between estimated and experimental values /18,19/for Ca0-Si0 2 system is shown in Fig. 1 . It can be seen from the figure that the estimated values agrees well with the measured ones. The mean deviation Δ between estimated and experimental values is usually calculated as follows:
where (V") cal and (VJ mta are the estimated and measured molar volume respectively. Ν is the number of samples.
The mean deviation for the present estimation is within 3% totally, which is slightly higher than the experimental uncertainty (2%). 
